The purpose of these experiments was to study the early response of mouse foot pads to Mycobacterium leprae. To accomplish this, mice were inoculated in both foot pads with large and small numbers of organisms. The animals were sacrificed at intervals from 2 hr to 27 days after inoculation. The microscopical results, which utilized normal BALB/c and thymectomized-irradiated B6C3F1 mice, showed that the tissue responded first with an influx of polymorphonuclear cells and later lymphocytes and monocytes. The latter formed a diffuse infiltrate in the tissues. Under conditions where growth normally occurred, the mononuclear cell infiltrate did not persist. The organisms were found within phagocytic cells and the interstitial space. They were always contained within a phagosome and often fused with lysosomes. Most of the organisms appeared to be degenerating at all of the times studied. No organisms were observed in striated muscle fibers of tissues studied.
The mouse foot pad infection with Mycobacterium leprae has proven to be a suitable system in which to study the host-parasite relationship in leprosy. After inoculation of a small number (103-7) of M. leprae into mouse foot pads, a lag phase occurs, after which the organisms multiply until a "ceiling" of about 106 organisms per foot pad is reached. At this time, histopathological changes in the foot pad take place, multiplication of M. leprae ceases, and killing of the organisms begins (14) .
It has been suggested that the ceiling effect is the result of an immune response. At this stage of the foot pad infection, morphological changes, interpreted to indicate activation of the macrophages (3), may be seen to occur in macrophages that contain organisms. Rees (12) and Shepard and Congdon (16) have demonstrated that the ceiling may be raised by two or three orders of magnitude if adultthymectomized mice, first lethally irradiated and then transfused with syngeneic bone marrow, are inoculated.
If immunologically competent mice are inoculated with a large amount of M. leprae (about 106 organisms per foot pad), no multiplication occurs (13, 14) . Multiplication of a large inoculum of M. leprae does occur in immunosuppressed mice (13) . Lefford (5) has recently reported a similar relationship between inoculum size and subsequent multiplication of BCG organisms in mice, and concludes that this relationship has an immunological basis. The current study (presented after the fourth injection, the mice of both groups were inoculated in each hind foot pad with 108.3 M. leprae freshly harvested during logarithmic multiplication. At the intervals shown in Table 1 , harvests were performed of the pooled foot pad tissues from two mice in each group, and the organisms from each harvest were passaged. Foot pads from two additional mice from each group were prepared for microscopical study at the same time intervals.
The passages performed on the day of inoculation (day 0) were not from harvests of mice inoculated with the large inoculum. They are from dilutions of the large inoculum to 5 x 103; these passages to unvaccinated mice provided a measure of the proportion of viable M. leprae in the inoculum; the passage on day 0 to vaccinated mice demonstrated that these mice had been effectively vaccinated.
The viability did not differ significantly between organisms harvested from unvaccinated mice and those recovered from vaccinated mice 1 day after inoculation. The time to The results of the histopathologic study of the foot pad tissues of these mice are presented in Table 2 .
Because an inoculum of M. leprae contains a large amount of mouse tissue debris, it is possible that the observed cellular response resulted from the mouse tissue and not from the M. leprae. To test this possibility, inocula were prepared from foot pads containing no M. leprae and also from a suspension containing nonviable M. leprae (organisms stored at 4 C for a number of weeks). An additional inoculum of heat-killed M. marinum was prepared to observe the effect of organisms with no contaminating cellular material. The results of this experiment are summarized in Table 3 . In the case of the inoculum containing tissue debris but having no organisms, there was a slight MN cellular response at day 1 which declined and was Table 4 for results). Initially, there was a slight PMN and a moderate MN cellular infiltrate. The MN cellular response persisted for 8 (Fig. 2) . Most of these cells contained only a few organisms. However, occasional cells were found that contained many organisms.
In the T + R mice administered the large inoculum of M. leprae, the MN cellular response declined, and most of the organisms were found in the small groups of MN cells that remained in the tissue (Fig. 3) (Fig. 4) . A considerable amount of cell debris, presumably from the inoculum, and lipid droplets were frequently observed in the cells (Fig. 5) ting MN cell response that was typical of that caused by other persisting antigen (17) . These results are in agreement with the work of Weddell et al. (18) , who also reported a PMN cellular infiltrate followed by an infiltrate of MN cells in the early response to both large and small inocula of M. leprae in CBA mice. Under these conditions, multiplication of organisms does not usually occur, and the first experiment of this study demonstrates the killing of some 90% of the viable organisms present in the inoculum within the first 5 days after inoculation. Under conditions in which multiplication of M. leprae ordinarily occurs, i.e., immunologically depressed mice receiving large and small inocula and immunologically competent mice receiving small inocula, the MN cellular infiltrate does not persist. The formation and persistence of a mononuclear cell infiltrate is associated with the onset of cellular immunity (7, 8) . Its presence following inoculation of 106 M. leprae in immunologically intact mice of this study, and when multiplication of 103-7 M. Ieprae has reached plateau (2), suggests that the immunological basis for the killing of M. leprae is similar in both studies.
Two additional points concerning the tissue response to large inocula are the lack of difference in (i) the tissue response of vaccinated and unvaccinated mice and (ii) the response to viable and nonviable inocula. It had been anticipated that vaccinated mice would initially respond more vigorously than unvaccinated ones; however, no difference could be detected. An explanation may be found in a recent report by Lefford (5) , who showed that, with increasing doses of BCG vaccination, there was a decreased latency of the immunological response. It is possible that 106 The second similarity between the previous study (3) and this one was the indication that MN cells containing organisms appeared activated during killing of organisms. In the present study, most organisms were found in the MN phagocytes of the infiltrate. In an immune response, ordinarily there is participation of both lymphocytes and MN cells resulting in activated MN cells, which in turn destroy the organisms (7, 9) . In this experiment, lymphocytes were observed in the infiltrates in all experiments, and the MN cells containing organisms appeared activated (i.e., appearance of lysosome-like structures and degenerating organisms).
The M. leprae in the activated MN cells were surrounded by two membranes. The outer membrane shows unit membrane construction and is thought to be the phagosome wall (1 We found no M. leprae in muscle cells during this study. In the previous study (3), they were found in muscle only during the plateau phase and then only in small numbers. It has been shown that M. leprae may enter muscle tissue soon after inoculation but only in small numbers (2, 18) . Esiri et al. (2) reported only a few M. leprae lying in and between muscle fibers of normal and T+R mice for the first 3 months of the infection. However, by the 7th month, they had increased in both types of animal. Although the number of organisms in muscle relative to other tissues was not described in these studies (2, 10, 18) , their data support studies indicating that there are very few organisms in muscle of mouse foot pads relative to the numbers found in other tissues (3) . This interpretation is also consistent with the work of Pearson et al. (11) who reported that in skin biopsies from leprosy patients 100 to 1,000 times more M. leprae were found in homogenates from epithelial tissue compared with muscle.
The data presented in Table 1 suggest that only a fraction of inoculated M. leprae is recovered in the harvest, and that foot pad samples that we routinely used for microscopy contained only about 30% of the inoculated organisms. 
